Abstract: A Power quality means maintain the sinusoidal bus voltage at rated frequency. A power quality problem is an occurrence manifested as a nonstandard voltage, current or frequency that results in a failure or a mis-operation of end user equipments. This paper purpose a noval distribution level voltage control scheme that can compensate voltage sag and swell condition in distribution system. DSTATCOM is one of the equipments for voltage sag/swell mitigation in power systems. Voltage sag has been considered as one of the most harmful power quality problem as it may significantly affect industrial production. This paper presents power quality improvement in Distribution line using Distribution Static Compensator (D-STATCOM) to mitigate voltage sag under faults. Voltage sag under different type of short circuits has been estimated using MATLAB/SIMULINK software.
Introduction
Power quality is a young challenging subject was introduced in the early1979.The term power quality has been used to describe the variation of the voltage current and frequency on the power system. The demand for better power quality is increasing with the use of control and equipment in industrial, commercial, institutional and government facilities, the continuity, reliability and quality of electric services has become extremely important to give attention to power quality. The power quality can be degraded by use of nonlinear loads and semiconductor switching devices. Power disturbance such as voltage sags well, transient and harmonics can destroy or shorten the life of sensitive equipment. The voltage sag or swell is a serious power quality that exists today. The voltage sag/swell magnitude is ranged from 10% to 90% of nominal voltage and with duration from half a cycle to 1 min. In a three phase system voltage sag is by nature a three-phase phenomenon, which affects both the phase-to-ground and phase-to-phase voltages. Voltage sag is caused by a fault in the utility system, a fault within the customer"s facility or a large increase of the load current, like starting a motor or transformer energizing. Typical faults are single-phase or multiple-phase short circuits, which leads to high currents. The high current results in a voltage drop over the network impedance. Many efforts have been made to solve the situation, the latest technology is based on power electronics. Modern semiconductor switching devices are being utilized more and more in a wide range of applications in distribution network particularly in domestic and industrial loads. Among these, the D-STATCOM is one of the most effective device is based on the voltage source converter principle. The D-STATCOM has additional capability to sustain reactive current at low voltage, and can be developed as a voltage and frequency support by replacing capacitors with batteries as energy storage. To enhance the power quality such as voltage sags/swell, harmonic distortion and low power factor in distribution system. The aim therefore in this work is identify the power quality problems and thereby to recommend measures that can enhance the quality of power.
Voltage Source Converter (VSC)
A voltage-source converter is a power electronic device, it is the core component of the STATCOM. During voltage dips, VSC generates proper voltage and introduces a voltage difference between the VSC and the point of connection with the power system. VSC can generate a sinusoidal voltage with any required magnitude, frequency and phase angle. Voltage source converters are forced-commutated converter that converts ac voltage into dc voltage and vice versa. The power can flow through the VSC in any direction and from the ac terminals. It can be considered as a controllable voltage source. VSC is used to either completely replace the voltage or to inject the "missing voltage". The "missing voltage" is the difference between the nominal voltage and the actual. The converter is normally based on some kind of energy storage, which will supply the converter with a DC voltage. The solid-state electronics in the converter is then switched to get the desired output voltage. Normally the VSC is not only used for voltage sag/swell mitigation, but also for other power quality issues, e.g. flicker and harmonics. 
Energy Storage Circuit

Distribution Static Compensator (DSTATCOM)
A D-STATCOM (Distribution Static Compensator), which is schematically depicted in Figure-5 .1, The D-STATCOM is a three phase and shunt connected power electronics based reactive power compensation equipment which can generates and absorbs the reactive power whose output can be varied so as to maintain control of specific parameters of the electric power system. It consists of a two-level Voltage Source Converter (VSC), a dc energy storage device, a coupling transformer connected in shunt to the distribution network through a coupling transformer. The D-STATCOM employs an inverter to converts the dc link voltage Vdc on the capacitor to a voltage source of adjustable magnitude and phase. The VSC converts the dc voltage across the storage device into a set of three-phase ac output voltages. These voltages are in phase and coupled with the ac system through the reactance of the coupling transformer. Suitable adjustment of the phase and magnitude of the D-STATCOM output voltages allows effective control of active and reactive power exchanges between the D-STATCOM and the ac system. Such configuration allows the device to absorb or generate controllable active and reactive power. 
Methodology
To enhance the performance of distribution system, D-STATCOM was connected to the distribution system. D-STATCOM was designed using MATLAB simulink version R2009b. The test system shown in figure 6.1 comprises a 230kV, 50Hz transmission system, feeding into the primary side of a Licensed Under Creative Commons Attribution CC BY lagging reactive power to active system stability, power factor correction and load balancing.  This work presented a study, simulation and behaviour of D-STSTCOM to improve the power quality problems of distribution network. It can be summarized that it is a promising device and helps is mitigating power quality problem.
